Much confusion still exists regarding the factors which affect the long-term prognosis of wheezing in childhood. In order to resolve this problem, a long-term follow up of asthmatic children under 12 years of age attending hospital was started in 1941 and continued to 1947 by which time only 208 (50%) of the original 417 asthmatic children were still attending hospital.
Patients and method
The patients studied were those asthmatic patients up to 12 years of age registered in the practice by January 1948, and any new asthmatics under 12 years of age, either registering with the practice or developing asthma during the period January 1948 to December 1952. A record card was constructed for each child on which the following details were recorded: name; date of birth; birth weight; feeding history; history of atopic disease in the patient and in the firstdegree relatives; the home conditions, especially of the bedroom. All were examined clinically and a chest X-ray, blood count, nasal smear and skin tests by the modified prick method to the commoner allergens were arranged during the first year of follow up. The number and nature of the skin tests, as determined by the history, varied from patient to patient. The patients were seen frequently until they were symptom free; subsequently they were seen annually.
For those asthmatics moving from the area of practice, arrangements were made with the cooperation of their new doctors for follow up to be maintained either by mail or telephone or through a relative in the area of practice, or by annual attendance at hospital. Occasionally contact was lost, but this was re-established with the help of their old neighbours or with the assistance of the Records Department of the National Health Service Executive Committee (now the Family Practitioner Committee). From 1960 onwards, peak flow readings with a Wright peak flow meter or vitalograph were recorded at each attendance.
At the end of 1972, those patients still in the practice were interviewed and examined clinically, and their occupational history was completed. Their peak flow levels were measured, and 21 of those asthmatics who had been completely free of symptoms for more than two years 1 Papers read to Sections of General Practice and Paediatrics, 20 April 1977 0 1 41-0768/79/010042-07/$O 1.00/0 (D 1979 The Royal Society of Medicine had their lability indices determined. Those patients who were no longer in the practice completed a questionnaire. All the children included in the follow up had been seen within a year of the onset of their symptoms. For the first five years of follow up they were classified as having either: (1) mild asthmano more than 3 attacks a year which did not incapacitate the patient sufficiently to necessitate absence from school, and which responded to bronchodilators only and cleared within 1-3 days; or (2) severe asthmamore than 3 attacks a year, some of which required hospitalization or persisted for 5 days or more, incapacitating the child and necessitating some absences from school.
In 1972 the final graded classification of severity was adopted: Grade 1the patient leads a normal life and is completely asymptomatic. Grade 2the patient leads a normal life having symptoms that are easily controlled, with no absences from either school or work. Grade 3the patient leads a fairly normal life, with the help of symptomatic remedies and with the loss of a few days from school or work (not exceeding 28 days in any one year). Grade 4the patient leads a fairly normal life with more than 28 days absent from school or work in one year, or with an admission to hospital in status asthmaticus.
On completion of the study (31 December 1972) a further system of classification, incorporating the graded classification of severity, was adopted to assist in the analysis:
(1) No asthma: patients who were living normally, and had been completely asymptomatic for a minimum period of two years. (Corresponding to Grade 1 severity.) (2) Mild asthma: patients who were living normally with minimal symptoms. (Corresponding to Grade 2 severity.) (3) Recurrent asthma: patients who had been completely free of all symptoms for a minimum period of 2 years before relapsing. They now lived normal or fairly normal lives but required symptomatic treatment and some had occasional severe attacks of asthma. (Corresponding to Grades 2, 3 & 4 severity.) (4) Chronic asthma: patients who had never had any prolonged period of freedom from asthma longer than six months. They lived fairly normal lives requiring frequent bronchodilator administration orally or by aerosol. They had occasional severe attacks, some requiring absences from school or work, or hospitalization. (Corresponding to Grades 3 & 4.)
Results
At the start of the study (1948) there were 211 asthmatic children under the age of 12 years: 104 (50%) were under 5 years of age; 70 (33%) were between 6 and 9 years of age; and 37 (17%) were between 10 and 12 years of age. From 1948 to 1952, 56 new asthmatics were admitted to the study; 32 were under 5 years of age and 24 were between 6 and 9 years of age. Of these 267 asthmatics, 23 were lost to follow up in the first few years; they were all in the under-5-years' age group in 1948. These 23 patients were excluded from the analysis and the remaining 244 were studied (Table 1) .
After five-years' follow up, of the original 244 asthmatic children, 36 (15%) had been completely free of asthma for a minimum of two years, and an additional 85 (35%) were almost symptom-free. After ten years, there were 86 (35%) completely symptom-free patients with an additional 61 (25%) almost symptom-free; but, by then, 8 (3%) patients who had been symptom-free for more than two years had relapsed. During the study 7 (2.8%) patients died, 3 from asthma.
At completion of the study (31 December 1972 -twenty-years' follow up) the remaining 237 patients were classified using the final classification system already described. There were 66 (28%) patients with 'no asthma'; 57 (24%) with 'mild asthma' (on the questionnaire these patients did not admit to having asthma; the information was only elicited by personal interview (Blair 1974) ); 63 (27%) with 'recurrent asthma'; and 51 (21%) with 'chronic asthma'.
In the 'no asthma' group the average duration of the asthma was 6 years (range 2-18 years). In the 'recurrent asthma' group the average duration of the asthma prior to remission was 10 years (range 3-18 years). The average number of years during which patients were clear of their asthma prior to relapse was 9 years (range 3-15 years) and the average age at which relapse occurred was 18 years. Factors which may influence long-term prognosis ofchildhood asthma Aqe at onset: Onset ofchildhood asthma at an early age did not affect the severity of the asthma in the early years of follow up (P > 0.05) (Table 2) , and the long term prognosis of childhood asthma was not statistically affected by the age at onset (P > 0.05) (Table 3) .
Sex: It was found-that the patient's sex did not influence the long-term prognosis (x2=0.59, P > 0.05) (Table 4) . Breast-feeding: Breast-feeding was. found to have a significant influence on the long-term prognosis in those patients who were breast-fed for more than 8 weeks ( 2 = 4.47, significant at 5%, P < 0.05) (Table 5 ). Although the influence of breast-feeding for up to one week only was not significant (X 2=2.49), the chi-square is reasonably large, which indicates a possible advantage in breast-feeding for even less than one week. Family history of atopic disease. A positive family history of atopic disease, especially in the first-degree relatives, greatly influenced the end prognosis (P<0.001) (Table 6) . Presence or history of other atopic disease in patient. There is evidence of correlation between the persistence of childhood asthma and persistent infantile eczema and/or associated perennial rhinitis (Table 7) . Skin sensitivity: Positive skin tests (whether single or multiple) were associated with the severity of the asthma in the early years of follow up (Table 8) , but had no association with the longterm prognosis (x2 nearly 0) (Table 9 ). There were 128 patients still in the area of practice at the end of the study and these had their peak flow levels measured. Of the 72 (577%) patients in the 'chronic/recurrent' group, 37 (5 1%) had peak flow readings below 70% of their predicted level. Of the 30 (23%) patients with 'no asthma', 9 (30%) had peak flow readings at 70% of the predicted level; and of the 26 (20%) with 'mild asthma', all had peak flow readings at 80% of the predicted level. Physical activity and the playing of games was severely restricted in those asthmatics with peak flow levels below 70% of the predicted level, although ordinary activity and work achievement was not materially affected.
Of the 30 patients in the 'no asthma' group, 21 volunteered to have their lability indices determined. In 14 (66%) patients the index was normal, with a range of 1(015% (mean 13%). In the remaining 7 (33%) patients the index was raised, the levels ranging from 18-25% (mean 21%).
Occupations ofpatients
The patients' occupations were analysed at the end of the study and were classified as suitable or unsuitable (Table 10 ). Occupations considered unsuitable were those involving heavy physical exertion, gross changes of temperature, or exposure to animal dusts, industrial dusts or fumes, mineral and vegetable dusts. It was found that the incidence of asthmatics doing suitable jobs was higher in the 'chronic/recurrent' group than in the 'no asthma/mild asthma' group, suggesting that the disease partly determines the choice of work.
Mortality
Childhood asthma can no longer be thought of as an unpleasant burden to be borne for a limited time after which all will be well. It is, in fact, a killing disease (Jacoby 1966) . In this study there were 7 deaths (2.8%); 4 were unassociated with asthma and 3 (1.2%) were asthmatic deaths.
Discussion
In 1958 Goodall reported on a 20-years' retrospective study of children in a Yorkshire practice;
22.5% wheezed at some time, 47% of whom wheezed only once, and 5% of the study eventually developed asthma. In Fry's 10-years' prospective follow up of children in a South London practice (Fry 1961) , 16% wheezed at some time, of whom 63% wheezed only once, and 8% of the study wheezed three to four times. However, the incidence of asthma in this practice was 8% in-children in the 5-15 years' age range and 6% in the 0-20 years' age range, studied over a period from 1970-73 (Blair 1974) . Horn & Gregg (1973) found after a five-years' follow up that at least a third of young children with wheezing or asthmatic bronchitis with no constitutional factor (no history or presence of eczema or allergic rhinitis, no positive skin tests and no family history of atopic disease) were undoubtedly potential asthmatics triggered by infection and, they presumed, with an immunological disturbance. These findings confirmed Boesen's (1953) results.
The natural history of childhood asthma may be best determined by a prospective long-term follow up. Short-term follow ups of such patients will fail to include those patients whose asthma remits and subsequently relapsesnot necessarily triggered by the same factors as initially. Retrospective follow-up studies, especially if incomplete, are of limited value as patients' memories cannot be relied upon.
Not all children outgrow their asthma; in this series 48% of childhood asthmatics seen between the years 1948 and 1952 were still asthmatic twenty years later. The factors, as shown in the various tables, which adversely affected the long-term prognosis, were the degree of inheritance as indicated by the family history, the absence or limitation of breast-feeding, and the history or presence of other atopic disease in the patient, especially infantile eczema. The patient's age at onset of the asthma did not affect the long-term prognosis. Positive skin tests, whether single or multiple, were associated with the severity of the asthma at the onset, but not with the long-term prognosis. Complete relief from symptoms after twenty years is not synonymous with complete cure as there may be a reduction in the peak flow levels and modification of the lability index in such cases.
